Transmission 
DESCRIPTION 

Bacl<ground of the Invention 

[Para 1] The present invention relates to transmissions and more particularly 
to a transmission that includes input and output cog assemblies in close 
proximity to each other and a derailleur that engages a chain linking the input 
and output cog assemblies on a low-tension side of the chain to laterally 
displace the chain between a pair of input and output cogs. 

[Para 2] A common type of transmission is a bicycle transmission that 
typically includes a multi-chainring crankset or input cogs at the pedal or 
crank axis, a multi-sprocket cassette or output cogs at the rear wheel axis, 
and a drive chain connecting a selected chainring to a selected sprocket. Front 
and rear derallleurs are used to urge the drive chain between the various 
chainrings and sprockets, respectively, to achieve a desired gear ratio. One 
disadvantage with this configuration is that in order to achieve certain gear 
ratios, i.e. a large front chainring connected to a large rear sprocket or a small 
front chainring to a small rear sprocket, the chain must be oriented at extreme 
"crossover" angles. Crossover riding may cause undesirable rasping noises 
and premature wear of the chain as well as the crankset and the cassette. 
Another disadvantage of this transmission is a large amount of chain slack, 
resulting in chain suck, chain derailment and cog skipping. Yet another 
disadvantage of this transmission is that two shifters are needed to actuate the 
front and rear derailleurs. Further disadvantages are exposed shifting 
components and overlapping gear ratios. For example, a conventional twenty- 
four speed bicycle transmission has only thirteen unique gear ratios. 
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Therefore, there is a need for a transmission that eliminates the above 
disadvantages. 



Summary of the Invention 

[Para 3] The present invention provides a transmission that includes an input 
cog assembly mounted to an input shaft, an output cog assembly mounted to 
an output shaft located in close proximity to the input cog assembly and a 
chain linking the input cog assembly and the output cog assembly. The input 
and output shafts are located substantially parallel to each other. The input 
and output cog assemblies include a plurality of cogs having varying diameters 
arranged sequentially and in a complementary arrangement relative to each 
other. Gear ratios consist of a pair of cogs, one input cog and one output that 
is in substantial alignment with the input cog. With this configuration, the 
chain laterally displaces between a pair of cogs keeping the chain substantially 
parallel to the cogs, eliminating the crossover angle. Further, by having the 
input and output cogs in a complementary arrangement relative to each other, 
the chain length compensation is kept to a minimum because each pair of 
input and output cogs has almost the same number of total of teeth. The total 
number of teeth of each pair of input and output cogs does not have to be 
exactly the same. 

[Para 4] The chain is laterally urged between pairs of cogs by a derailleur. 
The derailleur engages the low-tension side of the chain to laterally urge the 
chain from a current output cog to a destination output cog. The input and 
output cog assemblies are disposed in close proximity to each other and in a 
complementary arrangement relative to each other with the plurality of input 
cogs substantially aligned with the plurality of output cogs in a paired 
arrangement such that in operation the high-tension side of the chain 
automatically shifts to the input cog directly opposite the destination output 
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cog after the derailleur laterally displaces the chain from the current output 
cog to the destination output cog. 

[Para 5] In one embodiment of the present invention, the transmission is for 
a bicycle. The transmission further includes an input device that is a pedal 
crank assembly concentric with the output shaft and an output device 
connected to the output shaft. A crank input cog is concentric with the output 
shaft and a crank output cog is mounted to the input shaft and are connected 
to each other by a first flexible torque-transmitting element or a crank chain, 
to transfer rotation from the cranks to the input shaft. The output device is a 
bicycle wheel connected to the output shaft with a second flexible torque- 
transmitting element or a final drive chain that links a wheel input cog 
mounted to the output shaft and a wheel output cog mounted on a hub of the 
wheel. A housing is mountable to the bicycle frame and encloses at least a 
portion of the output and input cog assemblies. Accordingly, the wheel is 
driven by rotating the crank assembly, which rotates the crank input cog 
thereby rotating the crank output cog on the input shaft through the first 
flexible torque-transmitting element, which in turn rotates the input shaft 
thereby rotating the output shaft thorough the chain between a pair of input 
and output cogs, which in turn rotates the wheel input cog, which rotates the 
rear wheel through the second flexible torque-transmitting element linking the 
wheel input and output cogs. 

[Para 6] Another embodiment of the present invention is similar to the above 
embodiment, except that the first flexible torque-transmitting element, crank 
input and output cogs have been eliminated by locating the crank assembly to 
be concentric with the input shaft rather than the output shaft. Accordingly, 
the wheel is driven by rotating the crank assembly, which rotates the input 
shaft thereby rotating the output shaft thorough the chain linking a pair of 
input and output cogs, which in turn rotates the wheel input cog, which rotates 
the wheel through the second flexible torque-transmitting element connecting 
the wheel input and output cogs. 
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[Para 7] An advantage of the present invention is tliat tlie final drive chain is 
less likely to fall of under extreme riding conditions because the chain tension 
between the wheel input cog and the wheel output cog is constant. 

[Para 8] Another advantage of the present invention is that the chain line 
between the wheel input cog and the wheel output cog is in substantial 
alignment, resulting in improved efficiency and wear. 

[Para 9] Another advantage of the present invention is that the wheel is 
stronger because only a single cog is mounted on the wheel hub, eliminating 
triangulated spokes caused by multiple cogs mounted on the wheel. 

[Para 1 0] Another advantage of the present invention is that that chain torque 
to the rear suspension does not change between gear ratios because the wheel 
input cog and the wheel output cog are the same size. 

[Para 1 1 ] Another advantage of the present invention is that only one shifter 
and one derailleur is required to shift between gear ratios, rather than two 
shifters and two derailleurs. 

[Para 1 2] Another advantage of the present invention is that there is not 
overlap in gear ratio ranges. Only fourteen gear ratios are needed to obtain 
the same overall gear range of a conventional twenty-four speed transmission. 

[Para 1 3] Another advantage of the present invention is that the bicycle 
transmission may be enclosed reducing damage to the components of the 
transmission. 
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[Para 14] These and other features and advantages of the present invention 
will be more fully understood from the following description of certain 
embodiments of the invention, taken together with the accompanying 
drawings. 



Brief Description of the Drawings 
[Para 1 5] in the drawings: 

[Para 1 6] FIG. 1 is a rear view of a transmission in accordance with one 
embodiment of the present invention; 

[Para 1 7] FIG. 2 is a side view of the transmission of FIG.l ; 

[Para 1 8] FIG. 3 is a front view of the transmission of FIG. 1 showing a 
derailleur engaging a low-tension side of a chain at the beginning of a shift 
operation; 

[Para 1 9] FIG. 4 is a front view of the transmission of FIG. 1 showing the 
derailleur engaging the low-tension side of the chain during the shift 
operation; 

[Para 20] FIG. 5 is a rear view of the transmission of FIG. 1 showing a high- 
tension side of the chain during the shift operation; 

[Para 21] FIG. 6 is a front view of the transmission of FIG. 1 showing the 
derailleur engaging the low-tension of the chain after a completed shift 
operation; 
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[Para 22] FIG. 7 is a rear view of tlie transmission of FIG. 1 showing tlie high- 
tension side of the chain after the completed shift operation; and 

[Para 23] FIG. 8 is a rear view of a transmission in accordance with another 
embodiment of the present invention. 



Detailed Description 

[Para 24] FIGS. 1 -7 illustrate a transmission 1 0 in accordance with one 
embodiment of the present invention. Although the figures depict the 
transmission as a bicycle transmission, it is understood that the transmission 
may be used for a variety of applications. The bicycle transmission 1 0 
generally includes an input device 1 1 , an input cog assembly 1 2 mounted to 
an input shaft 1 4, an output cog assembly 1 6 mounted to an output shaft 1 8, 
a chain 20 linking the input and output cog assemblies 12, 1 6, a second 
flexible torque-transmitting torque element or a final drive chain 22 linking a 
wheel input cog 21 on the output shaft 1 8 and a wheel output cog 23 on a 
wheel hub or output device 24, and a derailleur 26 for laterally urging the 
chain 20 between pairs of input and output cogs. 

[Para 25] In this embodiment of the present invention, the input device 1 1 is a 
crank assembly 28 that is concentric with the output shaft 1 8. The crank 
assembly 28 may be connected to bicycle pedals (not shown). A first flexible 
torque-transmitting element or a crank chain 30 links a crank input cog 32 
concentric with the input shaft 1 8 and a crank output cog 34 located on the 
input shaft 1 4 to transfer crank rotation to the input shaft 1 4. The first and 
second flexible torque-transmitting elements need not be a chain, but may be 
any type of flexible mechanical member such as a belt. By providing the crank 
input and output cogs 32, 34, the input shaft 14 rotates faster than the crank 
assembly 28, resulting in the chain 20 shifting faster between a pair of input 
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and output cogs. A housing 35 encloses the derailleur 26 and the input and 
output cog assemblies 12, 16 to keep contaminates out of the bicycle 
transmission 1 0. The housing 35 may be mounted to the chain stay (not 
shown) of the bicycle. 

[Para 26] The input and output shafts 1 4, 1 8 are located substantially parallel 
to each other. The input and output cog assemblies 12,16 include a plurality 
of input and output cogs 36-49 and 50-63, respectively, having varying 
diameters arranged sequentially. Further, the input and output cog assemblies 
12,16 are disposed in close proximity to each other and in a complementary 
arrangement relative to each other. In this embodiment of the present 
invention, the input cogs 36-49 are arranged sequentially from small to large 
diameters and the output cog assemblies 50-63 are arranged sequentially 
from large to small diameters. Alternatively, one of the input and output cog 
assemblies may include a plurality of cogs having the same sized diameters. 
Gear ratios consist of a pair of cogs, for example, input cog 42 and output cog 
56 that are in substantial alignment with each other define a gear ratio. With 
this configuration, the chain 20 displaces laterally between two pairs of cogs 

42, 56 and 43, 57 keeping the chain 20 substantially parallel to the cogs 42, 

43, 56, 57 eliminating the crossover angle. Further, by having the input and 
output cogs 36-49 and 50-63 in complementary arrangement relative to each 
other, the chain length compensation is kept to a minimum because each pair 
of input and output cogs has a similar number of total teeth. The number of 
total teeth of each pair of input and output cogs does not have to be equal. 

[Para 27] The chain 20 is laterally urged between output cogs 50-63 by the 
derailleur 26. The derailleur 26 may be operatively connected to a shifter (not 
shown) remotely located on the handlebars of the bicycle by a control cable 
(not shown) extending therebetween. Looking to FIGS. 2-6, in operation, the 
chain 20 has a low-tension side 64 and a high-tension side 66. The derailleur 
26 is configured to engage the low-tension side 64 to displace the chain 20 
between output cogs 50-63. Because of the close proximity of the input and 
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output cog assemblies, the high-tension side 66 of the chain 20 automatically 
shifts between the corresponding input cogs 36-49 after the derailleur 
laterally displaces the chain 20 between output cogs 50-63. 

[Para 28] FIG. 3 shows the chain 20 engaged with input cog 42 and output 
cog 56. Looking to FIGS. 4 and 5, upon actuation of the shifter, the control 
cable is pulled, resulting in movement of the derailleur 26 and the chain 20. 
FIG. 4 shows that, at midshift, the low-tension side of the chain 20 has been 
moved from output cog 56 to output cog 57 by the derailleur 26. FIG. 5 shows 
that, at midshift, the high-tension side of the chain 20 has not yet moved from 
the input cog 43. FIGS. 6 and 7 show the low-tension and high-tension sides 
64, 66 of the chain 20, respectively, after the shift operation has been 
completed. The high-tension side 66 of the chain 20 has automatically moved 
from input cog 42 to input cog 43 without the aid of a derailleur. 

[Para 29] The power from the output shaft 1 8 is transmitted to the wheel hub 
24 by the final drive chain 22. The final drive chain 22 extends between the 
wheel input cog 21 mounted on an end of the output shaft 1 8 and the wheel 
output cog 23 mounted on the wheel hub 24. With this configuration, the 
chain alignment between the wheel input cog 21 and the wheel output cog 23 
is substantially constant, resulting in less likelihood that the final drive chain 
22 will fall off during extreme riding conditions. Further, efficiency and wear 
is improved since the wheel input cog 21 and the wheel output cog 23 are in 
direct alignment. The wheel input cog 21 and the wheel output cog 23 are 
preferably the same size to prevent chain torque from changing when the gear 
ratios are changed. 

[Para 30] FIG. 8 depicts a bicycle transmission 70 in accordance with another 
embodiment of the present invention, similar to the embodiment of FIGS. 1 -7, 
except that the crank chain 30, crank input and output cogs 32, 34 have been 
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eliminated by locating the crank assenribiy 28 to be concentric with the input 
shaft 1 4 rather than the output shaft 1 8. 

[Para 31] While this invention has been described by reference to several 
embodiments, it should be understood that numerous changes could be made 
within the spirit and scope of the inventive concepts described. Accordingly, it 
is intended that the invention not be limited to the disclosed embodiments, 
but that it have the full scope permitted by the language of the following 
claims. 
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